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conceivable to the naturally taught mind, and should never be mentioned to the student as a natural possibility.
Of these two fundamental mechanical tendencies let us consider first the centripetal one.
It may be regarded as the prime fact of nature that, except when an excess of motion disguises the fact, all things are obviously bonded together by a mutually attractive force. The "law" —or, better, the fact—of gravitation is simply the sublime condition that each two bodies in the universe, of whatever sort, at whatever places and at all times, are drawn toward each other by a mutual tie of affection—an affection so true and unvarying that to liken it to mere human affection, which is always partial and fickle, were belittling it indeed. This tie can never be broken, although it can be stretched indefinitely.
The old saw has it that it takes two to make a quarrel. Well, it takes two to make a bond of affection, just as well; and it takes two mass-portions to exert a gravitational attraction. As Newton defined the law, more than two centuries ago, the force between each pair of masses varies, first, directly as the product of their masses, and, secondly, inversely as the square of their distance. Stated mathematically this becomes
Force=c MjMg-™-,                                (1)
wherein the M's represent the masses concerned, S their distance of separation and c a constant. When the masses are measured in units, each of which weighs 32.16 pounds, on the earth's surface, and when S is stated in feet, the value of r, in order that the force shall also read in pounds, becomes about 0.000,000,0343, or one divided by about twenty-nine or thirty millions.*
If, in this formula, Mx should be stated as the mass of our earth and S as its radius, c M1-f-S2 would reduce to 32.16 pounds; or the gravitational force exerted by any unit mass at the earth's surface would be 32.16 pounds. If Mx and M2 were a pair of steel plates, one inch thick and about twenty-two feet square, hung up vertically in chains in contact, face to face, it would require a force of about one pound to overcome their mutual gravitational attraction and pull them apart.
*These figures  follow  Professor  Poynting,  as   quoted  by Professor J. J. Thomson in Engineering (London), March 19, 1909, page 397.